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TORQUE LIMITING DEVICE FOR FISHING
REEL

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application claims priority to Japanese Patent Appli-
cation No. 2011-211082 filed on Sep. 27, 2011. The entire
disclosure of Japanese Patent Application No. 2011-211082
1s hereby incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a torque limiting device,
particularly to a torque limiting device for a fishing reel,
which 1s configured to limit torque between a rotatable shait
member and a rotary member disposed on the outer periph-
eral side of the shait member 1n the fishing reel.

2. Background Art

The dual-bearing reels are provided with a fishing-line
guide device, which 1s so-called a level winding mechanism.
The level winding mechanism includes a driven gear (an
exemplary rotary member), a traverse cam shait and a fishing-
line guide. The driven gear 1s a member to which rotation of
a handle shatt 1s transmitted. The traverse cam shait 1s con-
figured to be unmitarily rotated with the driven gear. The fish-
ing-line guide 1s configured to be axially reciprocated while
being meshed with the traverse cam shaft. The traverse cam
shaft has intersecting helical grooves on the outer peripheral
surface thereof. The fishing-line guide includes an engaging
member to be engaged with the helical grooves. In this type of
level winding mechanism, an art for limiting torque to be
transmitted from the handle shaft to the driven gear has been
known (see e.g., U.S. Pat. No. 2,523,134).

The well-known torque limiting device for a fishing reel 1s
mounted on the driven gear. The driven gear 1s configured to
be rotated through an intermediate gear 1n conjunction with
rotation of the spool shaft. The driven gear has an inner
member and an outer member. The 1nner member 1s config-
ured to be unitarily rotated with the traverse cam shaft (an
exemplary shaft member). The outer member 1s rotatably
supported by the inner member. The torque limiting device
includes a spring member disposed between the inner mem-
ber and the outer member. The spring member, having an
annular shape, 1s formed by curving a spring wire rod in a
circular shape. The spring member 1s locked with the mner
member. The spring member makes contact with an annular
groove formed on the outer member. Torque 1s limited by the
urging force of the spring member.

SUMMARY

In the well-known torque limiting device, the driven gear as
the rotary member 1s divided into the mner member and the
outer member, and torque 1s limited by the spring member
disposed between the inner member and the outer member.
Therefore, the radial size of the rotary member 1s increased,
and thus the rotary member cannot be compactly formed.

It 1s an advantage of the present invention to compactly
form a rotary member 1n a torque limiting device for a fishing
reel.

A torque limiting device for a fishing reel 1s provided. The
torque limiting device 1s configured to limit torque between a
rotatable shait member and a rotary member disposed on an
outer peripheral side of the shaft member 1n the fishing reel.
The torque limiting device includes a first pin member being
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disposed 1n the shait member, where the first pin member 1s
configured to protrude towards and retract from the rotary
member and the first pin member has a first spherical tip, an
urging member 1s disposed 1n the shaft member, where the
urging member 1s configured to urge the first pin member
towards the rotary member, and a first recess 1s disposed on

the rotary member to allow the tip of the first pin member to
be engaged therewith.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
ol this original disclosure:

FIG. 1 1s a perspective view of a dual-bearing reel accord-
ing to a first exemplary embodiment of the present invention;

FIG. 2 15 a side view of the dual-bearing reel seen from a
handle attachment side;

FIG. 3 1s a cross-sectional view of FIG. 2 sectioned along
a cutting line III-1I1;

FIG. 4 1s a cross-sectional view of FIG. 2 sectioned along,
a cutting line IV-1V;

FIG. § 1s a partial cross-sectional view of the dual-bearing,
reel on a first side cover side;

FIG. 6 1s a cross-sectional view of a part of a handle shaft
where a first gear 1s mounted;

FIG. 7 1s a partial cross-sectional view of FIG. 6 sectioned
along a cutting line VII-VII, and

FIG. 8 1s a cross-sectional view of a part of the handle shaft
which corresponds to FIG. 6 described 1n another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Structure of Dual-Bearing Reel

In FI1G. 1, a dual-bearing reel according to a first exemplary
embodiment of the present invention 1s a low profile reel. The
dual-bearing reel includes areel unit 1, a handle 2 for rotating
a spool and a spool 12 for winding a fishing line. The handle
2 1s disposed laterally to (e.g., on the left side of) the reel unit
1. The spool 12 1s rotatably and detachably attached to the
inside of the reel unit 1. Further, a drag regulation member 3
1s disposed on the reel unit 1 side of the handle 2 1n order to
regulate drag.

The handle 2 1s of a double-handle type including a handle
arm 2a and two knob portions 2b. The handle arm 2a 1s a
plate-shaped member made of, for instance, metal. The knob
portions 2b6 are rotatably attached to the both ends of the
handle arm 2a. As 1llustrated 1n FIG. 2, the handle arm 2a 1s
non-rotatably fixed to a tip of a handle shaft 30 by a nut 24d.
Rotation of the nut 2d 1s prevented by a retainer 2¢ fixed to the
outer surface of the handle arm 2a by a screw.

As 1llustrated 1n FIGS. 3 and 4, the reel unit 1 includes a
frame 5, a first side cover 6a, a second side cover 65, and a
shaft support part 7. The first and second side covers 6a and 65
are attached to the both lateral sides of the frame 5 for laterally
covering the frame 5. The shait support part 7 1s detachably
attached to a lateral part of the frame 5. The first side cover 6a
1s disposed on the opposite side of the handle 2, while the
second side cover 65 1s disposed on the attachment side of the
handle 2.

The frame 35 1s a member made of light metal (e.g., alumi-
num alloy, magnesium alloy, etc.) and includes a first side
plate 5a, a second side plate 55, and a plurality of coupling
portions 3c¢. The first and second side plates 3a and 5b are
opposed at a predetermined interval. The coupling portions
5¢ couple the first and second side plates Sa and 54. The shatt
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support part 7 1s detachably attached to the first side plate 5a
disposed on the opposite side of the handle attachment side.
The first side plate 5a includes a circular opening 34 for
allowing the spool 12 to pass therethrough. The shatt support
part 7 1s detachably attached to the opening 54 b, for instance,
by a bayonet mechanism 23 in order to take out the spool 12
from the opening 3d side. Further, a fishing rod attachment leg
4 15 integrally formed with two bottom-side coupling portions
5c¢. The fishing rod attachment leg 4 1s a member elongated
back and forth for attaching the dual-bearing reel to a fishing,
rod.

The first side cover 6a 1s a member made of light metal
(e.g., aluminum alloy, magnesium alloy, etc.) and covers the
outside of the first side plate 5a. The first side cover 6a has a
circular recess 6¢ 1n the center part thereof. The recess 6c¢ 1s
recessed 1n a plurality of stages. The recess 6c¢ has a circular
knob opening 64 1n the center part thereof. The shaft support
part 7 1s exposed to the outside through the knob opening 6d.
The first side cover 6a 1s mterposed and held by the shaft
support part 7 and 1s thereby detachably attached to the frame
5 together with the shaft support part 7. In a position radially
outwards of the shaft support part 7, a positioning mechanism
60 1s disposed on the inner peripheral part of the knob opening
64 of the first side cover 6a. The positioning mechanism 60 1s
configured to prevent rotation of the shaft support part 7 of a
non-operated state and appropriately position the shatt sup-
port part 7 of an operated state.

The second side cover 6b 1s a member made of light metal
(e.g., aluminum alloy, magnesium alloy, etc.) and 1s fixed to
the second side plate 56 of the frame 5 by screws. The second
side cover 65 includes a boss portion 8 and a lid member 9.
The boss portion 8 1s disposed 1n a position where a spool
shaft 16 1s disposed. The lid member 9 closes an opening of
the boss portion 8. The boss portion 8 1s fixed to the second
side cover 6b, for mstance, by swaging. The lid member 9 1s
fixed to the second side cover 6b by screws. The inner diam-
cter of the boss portion 8 is slightly greater than the outer
diameter of a gear portion 32a of a pimion gear 32 to be
described. Therefore, the gear portion 32a can enter the 1nner
peripheral side of the boss portion 8.

The shaft support part 7 1s rotatably attached to the first side
cover 6a while interposing and holding the first side cover 6a
between components thereof. Therefore, the shaft support
part 7 1s prevented from being detached from the first side
cover 6a. Further, the shaft support part 7 1s detachably
attached to the first side plate 5a by the bayonet mechanism
23 as 1illustrated in FIG. 3. The bayonet mechanism 23
includes a plurality of (e.g., three) plate-shaped protruding
portions 23a and a plurality of (e.g., three) groove-shaped
engaging recesses 235. The protruding portions 23a protrude
radially outwards from the outer periphery of the shaft sup-
port part 7 while being circumierentially aligned at predeter-
mined intervals on the outer periphery of the shait support
part 7. The engaging recesses 235 are formed outside the
opening 5d of the first side plate Sa for engaging with the
protruding portions 23a. The shaft support part 7 1s turned and
attached to the first side plate 5a by the bayonet mechanism
23. Accordingly, the first side cover 6a 1s also attached to the
first side plate Sa.

As 1llustrated 1n FIG. §, the shaft support part 7 includes a
bearing mounting portion 33 and an attachment/detachment
operating portion 34. The bearing mounting portion 33 1s a
portion where a first bearing 24a 1s mounted. The attachment/
detachment operating portion 34, together with the bearing
mounting portion 33, interposes and holds the first side cover
6a therebetween 1n a relatively rotatable state. The bearing
mounting portion 33 i1s a saucer-shaped member. An outer
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periphery 33q of the bearing mounting portion 33 1s fitted into
the opening 5d. Further, the outer periphery 33a has the plural
protruding portions 23a of the bayonet mechanism 23. The
protruding portions 23a protrude radially outwards from the
outer periphery 33a while being circumierentially aligned
about the axis of the spool 12 at predetermined intervals. The
bearing mounting portion 33 has a tubular bearing accommo-
dation portion 335 in the center part thereof. The bearing
accommodation portion 335 protrudes towards the spool 12
in a tubular shape for accommodating the first bearing 24aq.
The bearing accommodation portion 335 has a stepped tubu-
lar mounting space 33¢ for mounting the first bearing 24a to
the 1inner peripheral surface thereof. A disc-shaped first plate
41a, forming a part of a casting control mechamsm 22 to be
described, 1s attached to a bottom portion 334 of the mounting
space 33c¢. The bottom portion 334 has a female threaded
portion 33e that a brake knob 42 to be described 1s screwed.
The bearing mounting portion 33 has a plurality of (e.g., two)
positioning convex portions 33/ on the surface thereof that
makes contact with the attachment/detachment operating
portion 34. The positioning convex portions 33/ protrude 1n
parallel to the axis of the spool 12 while being circumieren-
tially aligned about the axis of the spool shaft 16 at predeter-
mined intervals. The bearing mounting portion 33 has a tubu-
lar seal arrangement portion 33¢ protruding axially outwards
on the outer surface thereof.

As 1llustrated 1n FIG. §, the attachment/detachment oper-
ating portion 34 1s a stepped cylindrical member fixed to the
bearing mounting portion 33 by a screw member (not illus-
trated 1n the figures). The attachment/detachment operating
portion 34 serves to perform an attachment/detachment
operation of the shait support part 7. The outer surface of the
attachment/detachment operating portion 34 1s slightly
recessed than that of the first side cover 6a. The attachment/
detachment operating portion 34 has arib 34a disposed onthe
diameter thereol for performing an attachment/detachment
operation. The rib 34q has a shape further protruding radially
inwards and axially outwards than the other part of the attach-
ment/detachment operating portion 34. The attachment/de-
tachment operating portion 34 has an opening 345 in the
center part thereol. The seal arrangement portion 33g pro-
trudes into the opening 345. Further, the attachment/detach-
ment operating portion 34 has a plurality of (e.g., two) posi-
tioning recesses 34¢ on the wall surface thereof (i.e., the
bearing mounting portion 33 side wall surface). The position-
ing convex portions 33/ are engaged with the positioning
recesses 34c.

As 1llustrated in FIGS. 3 and 4, the frame 5 accommodates
the spool 12 for winding a fishing line, a level winding mecha-
nism 135 and a clutch operating member 17. The spool 12 can
be disposed along a direction perpendicularly to a fishing rod.
The level winding mechanism 13 1s configured to uniformly
wind the fishing line onto the spool 12. The clutch operating
member 17 functions as a thumb pad 1n thumbing the fishing
line. Further, a gear mechanism 18, a clutch mechanism 13, a
clutch control mechanism 19, a drag mechanism 21 and the
casting control mechanism 22 are disposed between the
frame S and the second side cover 6b. The gear mechanism 18
1s configured to transier rotational force from the handle 2 to
the spool 12 and the level winding mechanism 15. The clutch
control mechanism 19 i1s configured to execute an on/off
control of the clutch mechanism 13. The drag mechanism 21
1s configured to brake rotation of the spool 12 1n a fishing-line
releasing direction. The casting control mechanism 22 1s con-
figured to regulate resistive force to be applied during rotation
of the spool 12.
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As 1llustrated 1n FIG. 4, the spool 12 has a pair of saucer-
shaped tlanges 12a on the both lateral parts thereot. Further,
the spool 12 has a tubular bobbin trunk 1256 between the
flanges 12a. Yet further, the spool 12 has a tubular boss 12¢
integrally formed with a substantially axial center part of the
inner periphery of the bobbin trunk 125. The spool 12 1s
non-rotatably fixed onto the spool shaft 16 penetrating the
boss 12¢, for instance, by serration coupling. The method of
fixing the spool 12 onto the spool shait 16 1s not limited to the
serration coupling and a variety of coupling methods (e.g.,
key coupling, spline coupling, etc.) can be herein employed
instead.

The spool shatt 16 1s extended to the second side cover 65
while penetrating through the second side plate 3b. The spool
shaft 16 1s rotatably supported by the reel unit 1 through the
first bearing 24q and a second bearing 245 on the axially both
sides of the boss 12¢ of the spool 12. The first bearing 24a 1s
mounted to the shaft support part 7, while the second bearing,
245 1s mounted to the second side plate 3b. A first end surface
16a and a second end surface 165 of the spool shait 16
respectively protrude and are formed in either a chevron
shape or a circular-arc shape. The first and second end sur-
faces 16a and 165 of the spool shait 16 can make contact with
the casting control mechanism 22.

An engaging pin 13a, forming a part of the clutch mecha-
nism 13, 1s fixed to a part of the spool shaft 16 that penetrates
through the second side plate 55. The engaging pin 13a pen-
etrates through the spool shaft 16 along 1ts diameter, while the
both ends thereof radially protrude from the spool shait 16.
The tip (1.e., the nght end 1n FIG. 2) of the pinion gear 32 to
be described can be engaged with the both protruding ends of
the engaging pin 13a.

As 1llustrated in FIG. 3, the level winding mechanism 15
includes a second gear 235, a traverse cam shait 26 and a
fishing line guide 27. The second gear 25 1s meshed with a
first gear 28 of the gear mechanism 18 to be described. The
traverse cam shaft 26 1s a shaft member having helical
grooves 26a intersecting with each other on the outer periph-
eral surface thereof. The fishing line guide 27 1s a portion that
the fishing line 1s inserted therethrough. The fishing line guide
277 1s engaged with the helical grooves 26a. The fishing line
guide 27 1s configured to reciprocate in parallel to and 1n front
of the spool 12 1n conjunction with rotation of the traverse
cam shaft 26. Thus, the fishing line can pass through the
fishing line guide 27 and 1s uniformly wound about the spool
12 1n conjunction with reciprocation of the fishing line guide
27.

The gear mechanism 18 includes the handle shait 30, a
driving gear 31, the pinion gear 32 and the first gear 28. The
driving gear 31 1s rotatably mounted onto the handle shatt 30.
The pinion gear 32 1s a tubular gear to be meshed with the
driving gear 31. The first gear 28 1s meshed with the second
gear 25 while being mounted onto the handle shaft 30. The
handle shait 30 1s prevented from rotating in the fishing-line
releasing direction by a roller-type one-way clutch 40. In
other words, the handle shatt 30 1s allowed to rotate only 1n
the fishing-line winding direction. The one-way clutch 40 1s
mounted to the second side cover 6b. The base end of the
handle shaft 30 1s rotatably supported by the second side plate
5b through a bearing 20. A ratchet wheel 36 1s disposed on the
rear side (1.e., the left side in FIG. 3) of the driving gear 31
while being mounted onto the handle shaft 30 in a unitarily
rotatable state. The first gear 28 1s disposed on the rear side of
the ratchet wheel 36. The handle shait 30 has a large-diameter
contact portion 305 between its portion for mounting the
ratchet wheel 36 and its portion for mounting the first gear 28.
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Rotation of the handle shaft 30 1s transierred to the dniving
gear 31 through the drag mechanism 21.

As 1llustrated 1n FIG. 4, the pinion gear 32 1s extended
axially outwards from the second side plate 554. The pinion
gear 32 1s a tubular member that the spool shait 16 penetrates
through the center thereof. The pinion gear 32 1s mounted
onto the spool shait 16 while being axially movable. The
pinion gear 32 has the gear portion 32a, an engaging portion
32H and a narrowed portion 32¢. The gear portion 32qa 1s
formed on the base end of the pinion gear 32. The engaging
portion 325 1s formed on the tip end of the pinion gear 32 and
can be engaged with the engaging pin 13a. The narrowed
portion 32¢ 1s disposed between the gear portion 32a and the
engaging portion 326. The driving gear 31 1s meshed with the
gear portion 32a. The engaging pin 13a 1s engaged with the
engaging portion 32b. A clutch yoke 35 of the clutch control
mechanism 19 1s engaged with the narrowed portion 32¢. The
pinion gear 32 1s configured to be moved between a clutch-on
position 1llustrated above a center line C 1 FIG. 3 and a
clutch-ofl position 1llustrated below the center line C 1n FIG.
3 1n conjunction with either an operation of the clutch oper-
ating member 17 or rotation of the handle 2 in the fishing-line
winding direction. The pinion gear 32 is supported by the
second side plate 56 through a bearing 29 while being rotat-
able and axially movable.

As 1llustrated 1n FI1G. 4, the first gear 28 1s coupled to the
handle shaft 30 through a torque limiter 39 (an exemplary
torque limiting device for a fishing reel). As illustrated 1n FIG.
3, the first gear 28 1s meshed with the second gear 25 mounted
onto the traverse cam shaft 26 of the level winding mecha-
nism 15.

Torque Limiter Structure

The torque limiter 39 1s provided for preventing excessive
force from acting on the first gear 28 (an exemplary rotary
member) and the second gear 25 when the level winding
mechanism 15 1s broken down. As illustrated 1n FIGS. 6 and
7, the torque limiter 39 includes a pair of pin members 31, an
urging member 52 and at least a locking recess 53. The pin
members 51 are disposed in the handle shait 30 (an exemplary
shaft member). The urging member 52 is, for mstance, a coil
spring for urging the paired pin members 51 towards the first
gear 28. At least one locking recess 53 1s formed on the 1nner
peripheral surface of the first gear 28. In the present exem-
plary embodiment, four locking recesses 53 are formed
thereon while being circumierentially aligned at predeter-
mined intervals.

The handle shaft 30 includes a through hole 30a penetrat-
ing therethrough 1n a diameter direction for allowing the pin
members 51 to be inserted therein such that the pin members
51 are protrudable and retractable. Each pin member 51 has a
head portion 51a and a shaft portion 515. The head portion
51a has a curved surface of a hemispheric cannonball shape,
while the shaft portion 515 has a diameter smaller than that of
the head portion 51a. The pin members 51 are disposed
within the through hole 30a while the head portions S1a are
directed to the locking recesses 53. The urging member 52 1s
disposed on the outer peripheral side of the shaft portions 515
of the paired pin members 51 while being compressed
between the paired head portions 51a. Each locking recess 33
has a linear slope 53a and a cylindrical surface 535. The slope
53a 15 disposed downstream 1n a rotational direction (i.e., a
fishing-line winding direction) of the first gear 28 depicted
with an arrow R, while the cylindrical surface 535 1s disposed
upstream 1in the rotation direction of the first gear 28. There-
fore, rotation of the handle shait 30 1s normally transmuitted to
the first gear 28 when the pin members 51 press the slopes
53a. With the structure, the pin members 31 are configured to
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retract into the through hole 30a when excessive force acts on
the first gear 28 by strongly rotating the handle 2 while for-
eign substance gets stuck 1n the level winding mechanism 15.
Accordingly, the handle shaft 30 1dles and this prevents the
first gear 28 from being easily damaged or broken down. As
illustrated in FI1G. 7, the contact surface (the slope 33a and the
cylindrical surface 53b) of each locking recess 53, which 1s
contactable with one of the head portions 51a, has a slope 33¢
intersecting with the axis of the handle shatt 30. Each slope
53¢ 1s slanted for gradually getting closer to the axis of the
handle shaft 30 towards the driving gear 31. When the first
gear 28 1s manufactured by molding, the slope 53¢ can be
formed using the drait angle of a mold. With the structure,
force of pressing the first gear 28 towards the contact portion
305 1s produced when the pin members 31 press the first gear
28. The first gear 28 1s thereby prevented from being easily
wobbled 1n 1ts rotation.

The clutch mechanism 13 includes the engaging pin 134
and the engaging portion 326 ofthe pinion gear 32. The clutch
mechanmism 13 can be set to be 1n etther of the clutch-on state
and the clutch-off state 1n response to an operation of the
clutch operating member 17. Inthe clutch-on state, rotation of
the handle 2 1s transmitted to the spool 12. In the clutch-off
state, the spool 12 can be freely rotated.

As 1llustrated 1n FIGS. 1 and 3, the clutch operating mem-
ber 17 1s disposed rearwards of the spool 12 while being
disposed 1n the rear part of the space iterposed between the
first side plate Sa and the second side plate 556. The frame 5
has an elongated hole (not illustrated 1n the figures) in each of
the first and second side plates Sa and 5b. The clutch operat-
ing member 17 1s rotatably supported by the elongated holes.
Theretore, the clutch operating member 17 can be slid up and
down along the elongated holes.

The clutch control mechanism 19 includes the clutch yoke
35. The clutch yoke 33 1s disposed on the outer peripheral side
of the spool shait 16. The clutch yoke 35 is supported by two
pins (not 1llustrated 1n the figures) while being movable in
parallel to the axis of the spool shait 16. It should be noted that
the spool shait 16 can be rotated relatively to the clutch yoke
35. In other words, the clutch yoke 35 1s configured not to be
rotated even when the spool shaft 16 1s rotated. Further, the
clutch yoke 35 1s movable right and left in FIG. 3 while the
middle part thereot 1s engaged with the narrowed portion 32
ol the pinion gear 32. The clutch yoke 33 1s constantly urged
in a clutch-on direction (i.e., inwards, more specifically, left-
wards 1in FIG. 3) by a spring (not 1llustrated 1n the figures).

In the structure as described above, the pinion gear 32 1s
normally disposed 1n the inner clutch-on position while being,
engaged with the engaging pin 13a of the spool shait 16.
Thus, the clutch-on state 1s produced. When the pinion gear
32 i1s moved outwards by the clutch yoke 35, on the other
hand, engagement between the pinion gear 32 and the engag-
ing pin 13a 1s released. Thus, the clutch-oif state 1s produced.
The gear portion 32qa of the pinion gear 32 1s herein disposed
on the inner peripheral side of the boss portion 8 as illustrated
below an axis C in FIG. 3. Therefore, the pmion gear 32 1s
prevented from being easily wobbled in the clutch-off state.

As 1llustrated 1n FIG. 4, the drag mechanism 21 includes
the drag regulation member 3, a pressure plate 38 and the
one-way clutch 40. The drag regulation member 3 1s used for
an operation of regulating drag force. The pressure plate 38 1s
mounted onto the handle shait 30 1n a unitarnly rotatable state.
The one-way clutch 40 1s mounted to the second side cover 656
while being disposed in the surrounding of the handle shaft
30. The pressure plate 38 1s coupled to an inner race 40aq of the
one-way clutch 40 1n a umitarily rotatable state. When the
pressure plate 38 1s pressed towards the driving gear 31 by an
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operation of rotating the drag regulation member 3, slippage
1s caused between the pressure plate 38 and the driving gear
31. The drag mechanism 21 1s thus configured to brake the
spool 12. To actuate the drag mechanism 21, the one-way
clutch 40 1s configured to prevent the handle shaft 30 from
rotating 1n the fishing-line releasing direction.
Structure of Casting Control Mechanism

As illustrated in FIGS. 3 and 4, the casting control mecha-
nism 22 includes the first plate 41a, second plates 415 and the
brake knob 42. The first and second plates 41a and 415 are
disposed for holding and interposing therebetween the both
ends of the spool shaft 16. The brake knob 42 serves to

regulate force of the first and second plates 41a and 415 for
holding and 1nterposing therebetween the spool shait 16.

As described above, the single first plate 41a 1s disposed on
the left side (see FIG. 3) while being mounted to the bottom
portion 33d of the mounting space 33¢ within the bearing
mounting portion 33. The first plate 41a can make contact
with a first end 16a of the spool shaft 16. The two second
plates 415 are mounted to the 1nside of the boss portion 8 of
the second side cover 6b.

As 1llustrated 1n FI1G. §, the brake knob 42 has an operating
portion 42a, a seal attachment portion 425, and a male
threaded portion 42¢. The operating portion 42a 1s a circular
portion. The seal attachment portion 426 has a diameter
smaller than that of the operating portion 42a. The male
threaded portion 42¢ has a diameter smaller than that of the
seal attachment portion 42b. In the present exemplary
embodiment, the operating portion 42a has a circular trun-
cated cone shape. The outer peripheral side of the operating
portion 42a 1s disposed away from the attachment/detach-
ment operating portion 34 at a clearance produced for oper-
ating the operating portion 42a. The brake knob 42 is dis-
posed 1n the recess 6¢ of the first side cover 6a while being
prevented from protruding from the outer surface of the first
side cover 6a. In the present exemplary embodiment, the
attachment/detachment operating portion 34 is also disposed
in the recess 6c¢. Theretfore, the operating portion 424 1s thus
disposed away Ifrom the attachment/detachment operating
portion 34 at the clearance. The seal attachment portion 4256

has an annular seal attachment groove 42d. An O-ring 43 1s
attached onto the seal attachment groove 424. The O-ring 43
1s disposed for making contact with the inner peripheral sur-
face of the seal arrangement portion 33g and the seal attach-
ment groove 42d. The male threaded portion 42¢ 1s screwed
into the female threaded portion 33e of the bearing mounting
portion 33. The male threaded portion 42¢ can make contact
with the first plate 41a.

Method of Operating Dual-bearing Reel

The clutch yoke 35 1s normally pressed inwards (leftwards
in FI1G. 3). The pinion gear 32 1s thereby moved to an engaged
position. The clutch-on state 1s herein produced, while the
pinion gear 32 and the engaging pin 13a of the spool shait 16
are meshed. Rotational force from the handle 2 1s herein
transmitted to the spool 12 through the handle shait 30, the
driving gear 31, the pinion gear 32, and the spool shait16. The
spool 12 1s accordingly rotated in the fishing-line winding
direction.

In fishing, braking force 1s regulated by the casting control
mechanism 22 for inhibiting occurrence of backlash. In regu-
lating braking force with the casting control mechanism 22,
the brake knob 42 1s turned in the clockwise direction, for
instance. The brake knob 42 thereby proceeds rightwards 1n
FIG. 5 and the interval between the first plate 41a and the
second plates 415 1s reduced. Accordingly, braking force onto
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the spool shait 16 1s increased. In contrast, braking force 1s
reduced by turning the brake knob 42 1n the counterclockwise
direction.

When regulation of braking force 1s finished, the clutch
operating member 17 1s pressed downwards. The clutch oper-
ating member 17 1s herein moved to a downward disengaged
position. Further, the clutch yoke 35 1s moved outwards in
conjunction with movement of the clutch operating member
17. The pinion gear 32, engaged with the clutch yoke 35, 1s
also moved 1n the same direction as the clutch yoke 35. As a
result, engagement between the pinion gear 32 and the engag-
ing pin 13a of the spool shatt 16 1s released and the clutch-off
state 1s thereby produced. In the clutch-off state, rotation from
the handle shait 30 1s not transmitted to the spool 12 and the
spool shait 16. Theretfore, the spool 12 can be freely rotated.
When the clutch-off state 1s thus produced, an angler drops
the fishing line by tilting the reel for arranging the spool shaft
16 along a vertical plane while thumbing the fishing line
wound about the spool 12 by the thumb of the hand holding
and palming the first side cover 6a. The spool 12 1s accord-
ingly rotated in the fishing-line releasing direction by the
welght of a terminal tackle and the fishing line 1s reeled out.

The brake knob 42 1s herein disposed in the recess 6c¢ of the
first side cover 6a disposed oppositely to the handle 2 attach-
ment side while being prevented from protruding from the
first side cover 6a. Therefore, the brake knob 42 does not
make contact with the angler’s palm even when palming 1s
executed on the first side cover 6a side. With the structure,
palming can be easily executed on the opposite side of the
handle 2 attachment side.

Further, the handle 2 is rotated 1n the fishing-line winding
direction when a fish bites after the fishing line 1s reeled out.
Inresponse, rotation 1s transmitted from the first gear 28 to the
second gear 25, and the fishing line guide 27 of the level
winding mechanism 15 1s reciprocated 1n front of the spool 12
along the spool shaft direction. Accordingly, the fishing line 1s
uniformly wound about the spool 12. In actuating the level
winding mechanism 15, the fishing line guide 27 can become
immovable due to a factor such as attachment of foreign
material onto the traverse cam shaft 26. When the handle 2 1s
herein forcibly rotated, large torque acts on the first gear 28
and the second gear 25. When a large amount of torque acts on
the first gear 28 beyond 1ts acceptable limait, the pin members
51 retract into the through hole 30q against the urging force of
the urging member 52, and the handle shait 30 1s rotated with
respect to the first gear 28. Accordingly, torque 1s restricted
from being transmitted from the handle shaft 30 to the first
gear 28. In this case, members for restricting transmission
torque, 1.¢., the pin members 51 and the urging member 52 are
disposed onthe handle shaft 30, and 1t 1s only required to form
at least one locking recess 53 on the first gear 28. Therelore,
the first gear 28 can be compactly formed.

Features

The aforementioned exemplary embodiment can be
expressed as follows.

(A) The torque limiter 39 as a torque limiting device 1s a
device configured to limit torque between the handle shatt 30
as a rotatable shaft member and the first gear 28 as a rotary
member disposed on the outer peripheral side of the handle
shaft 30. The torque lmmiter 39 includes at least one pin
member 51, at least one urging member 52 and at least one
locking recess 53. At least one pin member 51 1s a member
with a spherical tip. The pin member 51 can be protruding,
towards and retracting from the first gear 28 while being
disposed in the handle shaft 30. At least one urging member
52 1s disposed 1n the handle shatt 30 and urges the pin member
51 towards the first gear 28. At least one locking recess 53 1s
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formed on the first gear 28 for allowing the tip of the pin
member 51 to be engaged therewith.

In the torque limiter 39, the tip (1.¢., the head portion 51a)
of the pin member 51 1s normally engaged with the locking
recess 53 while the pin member 51 1s urged towards the first
gear 28 by the urging member 52. Accordingly, rotation 1s
transmitted from the handle shatt 30 to the first gear 28 or vice
versa. When torque to be transmitted exceeds allowable
torque set 1n accordance with the urging force of the urging
member 52, the pin member 31 retracts 1nto the through hole
30a of the handle shait 30 against the urging force of the
urging member 52. Accordingly, the first gear 28 and the
handle shaft 30 can be rotated relatively to each other.
Accordingly, torque to be transmitted 1s restricted. In this
case, members for restricting transmission torque, 1.€., the pin
member 51 and the urging member 52 are disposed on the
handle shatt 30, and 1t 1s only required to form at least one
locking recess 53 on the first gear 28. Therefore, the first gear
28 can be compactly formed.

(B) In the torque limiter 39, the surface of the locking
recess 33, to which the tip of the pin member 51 1s contacted,
has the slope 53¢ intersecting with the axis of the handle shaft
30. In this case, when the pin member 51, pressed by the
urging member 52, makes contact with the slope 53¢ of the
locking recess 53, force of axially pressing the first gear 28 1s
generated by the slope. Accordingly, the first gear 28 1s pre-
vented from being easily wobbled.

(C) In the torque limiter 39, the pin member 51 has the head
portion 51a having a spherical tip and the shatt portion 515
having a diameter smaller than that of the head portion 51a. In
this case, the urging member 52 formed 1n a coil spring shape
can be compactly disposed on the outer peripheral side of
cach small-diameter shait portion 5154.

(D) In the torque limiter 39, two pin members 31 are
disposed. The two pin members 51 are disposed along the
diameter of the handle shait 30 while the head portions 51a
thereol are directed radially outwards. Further, one urging
member 352 1s disposed. The urging member 52 1s a coil spring
disposed on the outer peripheral side of the two shait portions
516 while being disposed between the two head portions S1a.

In this case, the two pin members 51 can be urged by a
single coil spring using a step produced 1n each pin member
51 between the head portion 51 a and the small-diameter shaft
portion 515b. Therefore, the diameter of the handle shaft 30
can be reduced. Further, the pin members 51 and the urging
member 52 can be easily accommodated only by forming the
through hole 30a along the diameter of the handle shaft 30.
(E) In the torque limiter 39, the locking recesses 53, the
number of which 1s greater than that of the pin members 51,
are circumierentially aligned at predetermined intervals. In
this case, even when two pin members 51 are provided, the
pinmembers 51 can protrude 1nto the next locking recesses 33
in the rotational direction when transmission torque 1s
reduced.

(F) In the torque limiter 39, the rotary member 1s a gear
member configured to transmit rotation of the handle shaftt to
the traverse cam shatt of the level winding mechanism. In this
case, 1t 1s possible to compactly form either the first gear 28
configured to transmit rotation to the traverse cam shait of the
level winding mechanism or the second gear 23.

(G) The shaft member 1s the handle shait 30 of the dual-
bearing reel that 1s prevented from rotating in the fishing-line
releasing direction. In this case, the first gear 28 to be
mounted on the handle shaft 30 can be compactly formed.

(H) The shaft member 1s the traverse cam shait 26. In this
case, the second gear 25 to be mounted on the traverse cam
shaft 26 can be compactly formed.
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Other Exemplary Embodiments
An exemplary embodiment of the present invention has

been explained above. However, the present invention 1s not
limited to the aforementioned exemplary embodiment, and a
variety of changes can be herein made without departing from
the scope of the present mnvention.

(a) In the aforementioned exemplary embodiment, the
handle shait 30 has been exemplified as a shaft member while
the first gear 28 has been exemplified as a rotary member.
However, the present invention 1s not limited to the above. For
example, the spool shaft and the traverse cam shaft can be set
as shaft members. Especially, when rotation of the spool shaft
1s transmitted to the traverse cam shatt through the interme-
diate gear as described 1n Specification of U.S. Pat. No. 2,523,
134, as shown 1n FIG. 8, a pin member 151 can be disposed in
the traverse cam shaft 126 having a diameter greater than that
of the spools shatt. In this case, torque to be transmitted from
the intermediate gear 125 to the traverse cam shait 126 1s
restricted.

(b) In the aforementioned exemplary embodiment, a
manual dual-bearing reel has been exemplified. However, the
present invention can be applied to an electric dual-bearing,
reel. Further, the present invention can be applied to a dual-
bearing reel with a handle configured to be rotated 1n the
fishing-line releasing direction. Furthermore, the night
handled dual-bearing reel has been exemplified. However, the
present invention can be also applied to a left handled dual-
bearing reel.

(c) In the aforementioned exemplary embodiment, the
slope 53a and the cylindrical surface 535 are provided as the
contact surface of the locking recess 53. However, the contact
surface of the locking recess 53 can be formed by either of the
slope 53a and the cylindrical surface 53b. For example,
slopes can be formed on the both sides of the locking recess.
Alternatively, cylindrical surfaces can be formed on the both
sides of the locking recess. When the slopes 53a are herein
formed on the both sides of the locking recess 53, starting
torque 1n slip can be set to be low while rotation 1n slip can be
smooth. When the cylindrical surfaces 535 are formed on the
both sides of the locking recess, on the other hand, starting
torque 1n slip can be set to be high. Simultaneously, a feeling
of click 1s given to an angler and slip can be thereby easily
recognized. Further, the first gear 28 1s compatibly used
between a left handled dual-bearing reel and a nght-handled
deal-bearing reel.

Advantageous Effects of Invention

According to the present invention, a pin member and an
urging member, configured to limit transmission torque, are
disposed on a shait member and a recess 1s only required to be
formed on a rotary member. Therefore, the rotary member can
be compactly formed.

General Interpretation of Terms

In understanding the scope of the present invention, the
term “‘comprising”’ and its derivatives, as used herein, are
intended to be open ended terms that specily the presence of
the stated features, elements, components, groups, integers,
and/or steps, but do not exclude the presence of other unstated
features, elements, components, groups, integers and/or
steps. The foregoing also applies to words having similar
meanings such as the terms, “including”, “having™ and their
derivatives. Also, the terms “part,” “section,” “portion,”
“member” or “element” when used in the singular can have
the dual meaning of a single part or a plurality of parts.
Finally, terms of degree such as “substantially”, “about” and

“approximately” as used herein mean a reasonable amount of
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deviation of the modified term such that the end result 1s not
significantly changed. For example, these terms can be con-
strued as including a deviation of at least £5% of the modified
term 1f this deviation would not negate the meaning of the
word 1t modifies.

While only selected embodiments have been chosen to
illustrate the present invention, 1t will be apparent to those
skilled 1n the art from this disclosure that various changes and
modifications can be made herein without departing from the
scope of the invention as defined in the appended claims.
Furthermore, the foregoing descriptions of the embodiments
according to the present mnvention are provided for illustra-
tion only, and not for the purpose of limiting the invention as
defined by the appended claims and their equivalents.

What 1s claimed 1s:

1. A torque limiting device for a fishing reel, the torque

limiting device comprising:

a first pin member being disposed 1n the shait member, the
first pin member being configured to protrude towards
and retract from the rotary member, the first pin member
having a first spherical tip;

an urging member being disposed 1n the shait member, the
urging member configured to urge the first pin member
towards the rotary member; and

a first recess disposed on the rotary member to allow the tip
of the first pin member to be engaged therewith,

the torque limiting device being configured to limit torque
between a rotatable shait member and a rotary member
disposed on an outer peripheral side of the shaft member
in the fishing reel.

2. The torque limiting device according to claim 1, wherein

the first recess includes a surface making contact with the
tip of the first pin member, and

the surface has a slope intersecting with an axis of the shatt
member.

3. The torque limiting device for a fishing reel according to

claim 1, wherein

the first pin member includes the first spherical tip as a head
portion and a shaft portion having a diameter smaller
than a diameter of the head portion.

4. The torque limiting device for a fishing reel according to

claim 3, further comprising

a second pin member being disposed 1n the shaft member,
the second pin member being configured to protrude
towards and retract from the rotary member, the second
pin member having a second spherical tip, wherein

the first and second pin members are disposed along a
diameter of the shaft member while the head portions
thereol arc respectively directed radially outwards, and

the urging member 1s a coil spring being disposed between
the two head portions on an outer peripheral side of the
two shaft portions.

5. The torque limiting device according to claim 4, turther

comprising

the number of recesses including the first recess 1s greater
than the number of pin members including first and
second pin members, and

the recesses are aligned 1n a circumierential direction at
predetermined intervals.

6. The torque limiting device according to claim 1.,

wherein.

the rotary member 1s a gear member being configured to
transmit rotation of a handle shaft to a traverse cam shaft

of a level winding mechamism of a dual-bearing reel.
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7. The torque limiting device according to claim 6, wherein
the shait member 1s the handle shait for the dual-bearing
reel prevented from rotating in a fishing-line releasing

direction.
8. The torque limiting device according to claim 6, wherein 5

the shaft member 1s the traverse cam shatt.
9. A dual-bearing reel, comprising:
the torque limiting device according to claim 1.
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